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(57) Abstract 

Preparations for efficaciously administering ginsenoside Rb! or its salt useful as cell-protective agents. More particularly, medicinal 
compositions for inhibiting apoptosis or apoptosis-like cell death or medicinal compositions for promoting the expression of a cell death 
inhibitory gene product Bcl-x L which contain ginsenoside Rb] or its salt; and preparations for intravenous administration which contain 
ginsenoside Rb| or its salt. The above medicinal compositions contain ginsenoside Rb t or its salt at a low concentration, preferably I ng/ml 
or less and still preferably 1 to 100 fg/ml. These compositions have effects of promoting the expression of the cell death inhibitory gene 
product Bcl-x L and inhibiting apoptosis or apoptosis-like cell death. The above preparations for intravenous administration are useful in 
treating or preventing, in particular, brain and nervous diseases. 
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<fc ») K R b i« U < ti:-£©il&£;£ UT & * T 

Rb,£b<li*0ig£££LT£SfflMWf&m£?gM c 1 -xl©£S1£. 
*fc«>©g|l8llJ*»fcHU £ 6 £#«Cfci^ 3? > -fe ; W K R b ,Xtt 

K#»fc»*#i£T 6ft*e^©#«ttTfc*. 0U ifo *£ & 8? #J & £(*HttS • 

T-fe^o SiSKiJftttJWIB**©^*!** H**#i*©#&?>1 , »*a©WplHli:© 
• ^fcft-attaftTJttft^. tzlzm&tf&b, @T©ms K* + ©*S! (Ntt 

-JEN yi/Hrytf-f HRb.li, TSBttaS 
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Z*7ji$ ft -5 -fb & 'fe t: & *) v ^>-b;f -f K R b iliSfiBB 6» (Shibata S.,et al., 
Economic and medicinal plant research, World Scientif i c, Phi ladelphia.pp 
217-284,1985) ft Ztz J: 0 fiftOftHTifc* . 

y 4 FRb.tt, flftgft Jfl tx * ©HSflSftifc^ «t t) c ft*T?»S 

ft ffl ©<&#$£ £ ftt § fe # (Yoshimura H.et al ., Eur .J. Pharmacol ., 146 ,291 - 
297,1988) , *©f|sffl«|*COV^TI4*ofc<*l|l*nT^4V^. ttz, 
8 * fc S ^ T tt , i 7 > * y V -f FRbihy>tyf'f h'Rgi©!^ 
|il 0- 6 M^?> 1 0 "'M ©$&©*>'>* ^ 1M HRb,*feliy>-feyit'f r* R g 

8St?t* s &3 3 #IB£; * tlX H 4 (fcBlttfl : US,A,5,137,878: Composition an 
d method for treatment of senile dementia) tiK 7 -tr f- )l o U >ftMI(Z>1ltttMt 

. ^ > 4r y If ^ r* R b i © S ^ ^ » * * tt a i: A. W * "t ^ * * ^ ^ • 
*»ifl#*>ti:c: tit T- 2? >-b 4 K R b i ifiT -fe ^- ;H3 U >d#tt6MBGlft£ 

8l-<T§feo 3 ©Mjfo^T^H&l&lTfcU fliil§l£ 3 7 °C!Z«I^ t tzikWiX 3 dM 
#6 5 affix M»KJliiat4*K1-* ^ Jfo»*irl$IHI£JS tTtf4«-aHW 

rtctsisc a i tti**|iigffliis (j^iP'j/ifts) *s«ttiHSL cn^i 
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2> (Wen T.-C.et al . , Acta Neuropathol,. ,91, 15-22, 1996) . tt£t>t>* * + * 

So 

*«W#6tt* xt*X50KKrtK*6frt»^>t>'*'f FRb, (10m 
g/kg*fcli20mg/kg) £ 1 1 IBS^A LT* < 5#lfll©tt 

i 

ftSEWLfc (Wen T.-C.et al., Acta Neuropathol. ,91, 15-22, 1996) „ I, L & 

J&BrtK&ALTfc^^tt&^ti&fr^fc (Wen T.-C.et al . , Acta Neuropatho • 
1. ,91, 15-22, 1996 ; Lim J.-H.et al . , Neurosci . Res. ,28, 191 -200, 1997) „ 

(Hfirt) «4^nfc^>*yit^ KRbi®lHrt»fJ**JJ:tf£ 

&wmmmw.t¥ : gfi$bwm&w\±$ tiz> z t&®%$tix^z> dim j.-H.et 

al., Neurosci. Res. ,28, 191-200, 1997) . £ 6 1H* * Bft&m&iE. @ MS 
(SH - S P) 7 * r ©* *Iil&I<J&®# (MCA) *^HltfA (ISMv 
* r) CJ^Ti, ->*>-fe V tf-r HR b ,§ M C A*&B!M&J: DfilS£l*1^8^ 

% Z kifi$H$iLtz (Zhang B.et al., J. Stroke Cerebrovasc.Dis. , 7, 1-9, 1998) o 
b#L&#^ ffe©^7?- K^fiE^H? tmmiz (Sakanaka M.et al., Proc. 
Natl .Acad.Sci .USA, 95 , 4635-4640 , 1 998 ; Wen T.-C.et al ., J. Exp. Med. , 188,635- 
649, 1998) x tz tz. *J >-b J V 4 r* R b i^llrtllS^tJUlSS^ It & & 
4«B©Ha*> e>^!4 D fc rffl-»£§Jii^*fl^»M&0IC5;>-teyiM r* 
Rb i£js6fflt 3 Z £&^t$m t^X hfitzo 
ttz. Vis*;?* ¥ Rb .©*$ (KB ft) fc 4 3 #ig«llBg«M^ ffl © * 

rt^XAizo^x, iftiflt^tt-nitcfias (i-ioofg/mi) © 

- 3 - 
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V>3 (Lim J.-H.et al. .Neurosci .Res. ,28, 191-200, 1997;Zhang B.,et al.,J. 
Stroke Cerebrovasc. Dis. ,7, 1-9, 1998) 0 *«W#?>ttx ^>*^-f HRb.tf 

$fi£li#e>ft&^<. 

B$Jg (0. 11-1 1/ig/mD (Oi>>t;f-f KRbi*, 
^ >K0#Hi'S#*e» ttWfiiiiajES^WtS 3 k (Kim Y.-C.,et al.,J. 
Neurosci. Res., 53, 426-432, 1998) » fc 4 VM* 50O//M (550 /z g/m 1 ) t 
^■5iiitg©^>-te^1^ KRb ,#7* r - > ?Kt * WIBtt 

tffcSCl i: (ffl*$3]We>, The Ginseng Review, 24, 61-65, 1998) #ig«^«-C$B 

fr^t-sTttiSif ^££^1"^ kJPWffl (Lim J.-H.,et al ., Neurosci .Res. , 

28, 191-200, 1997;Zhang B.,et al., J. Stroke Cerebrovasc. Dis. , 7, 1-9, 1998) o 
bfrfcs ;®J; 5 KB«JS©5> > * ' V4 r* R b i*£f*rt©«B**Tlf «* 

**«©$?>Hs./tf*KRbi*£fcc#4**cfctt*iirt&T&*. ^Bu :ft 
*-c©*»flj#e>©£R«Sfre>*» M%a.<Di?y*;v4 HRb.ttt#c^ 

b*ff* LV^SI ' 35b tfe * t»ft 6 i: * s B>a LTV%3 (Zhang B., 

et al., J. Stroke Cerebrovasc. Dis. ,7, 1-9, 1998) • 

-r&fr*>> FRbiCA3»«MBff«ftffl©**-X*l±^*£ 
£#fcj*W*ftT^fcV*l:^ $©#»#■***» H, S> > -fe ^ * 4 H R b . ©.ft 

ffl«$$fi#fc£ftft^ to ©*?£&» IB • "J IE ft* d 
W±t 2> 5 t> W 6 C £ ft"C ^ * i^o 

5>>-by»M FRbitfl f g/m 1 1 00fg/mli:lr> 
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*%B^T*^>-fe>'^'r KR b iliffi!PT?l*-©#^:7^ Ktt©B c 1 - x L &Slit 
iQ89t-&-5Ci:#jitB£ftfco £ fe* 1 0 0 f g/ml(Dlllt'IJt)f 

t;it-f KRb ,©$8Hb^S£/£W$ya!j3?tt#e>ftfc#, *n<fc d *><ki>«*$ 

Ttt*®J:S&»*tt*e>fta*ofc. ^^T, FRb,©ttffl«#§ 
cH**«£#©{R»ms*S*&v*£ fctfWWUfc. <*e>£. easier 

HRb .*»7*b-S/^«#««BJE*»±t-*ii:*JliBL*«il! 

3® 1- h s n 4 * fc ae ft fc UBS m * n it n m u *> v c « m ^ g » g & # ft m * * r s 

#2BBjj©ii$|ii>j!lftl*)&-¥K«k &«ft&H«S£*K»*& fctffclHJhett** 

»a«:4ffl»a*attt*. «t t> i$ *b ^ . s; HRbi*u<ii*ott 

i?>t;t-f b'Rb ,£L < U?&ftlltt9EttMSe?8ttB c 1 

-xi©««fc<e«s**fc»©E*ttJi&m&«tt"r**©'T?fca. £fc> *&b£ 

#$8l8fcJ\ &iH&©^ >-b -/ 1M FRbiXtt*©tt4£fiLTfc*7 , #h-S' 

*«Wttx ^>-fey»M KRbiXtt*©£££#LTft*«IJB5E»<BI» 
e?||Bc 1 -x L©«S*flE«$*4fei&©gSllflJ5E«JfcB81-*. 

Cft e>©#M©ElgM^;i. &*rtiS^ffl»!8l##* Li>#x flfcOftli© 
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$e.t:, *mw&\ h r b ,xtt*©ii^ b < 

*©Jt©&ffi£IIS**o • 

& Lfc^y kd*©-c&!k e^EP (o) fc$m'&s £3&*g7K ©#&&-§• b& 

*)0-CfeO> JiMEP (■) tt$>>Hs;iMFRbi*6/£g/B«*Lft*©'e 
6 0, aeH^Bi(D)lii ; >-fe^^'l , HRbi*6 0 > a g/SiS# b£ fc©T-&£„ 

H§30li, *BBij&RM£l©^ Strife -So A#£JI:&lg;!ki§:40JB#y >-fey 

S5Htt, ^>t^O'Rb .©MH$$Mbl»it&£tf#SKl§v^ 

35 6 ia fcJU y>-b>'t'f HRbii s =hD7;i/'>«j» FtMJ'JA (SNP) C<fc 

flfltt. S N Pmm<D%^t%£<0&-%*& U S N PHifeliofeS^Oi 

©•e$D, ||<gD^££ftT034>©t;*SNPM©H^l::y>*y HR 
b .#^*D$ *>©T'$) ») s f4i®#§ia>ftT^ 3 ©idu S N P y > -fe 

y it -i h* r b . # ^in $ ft fe t» © "C & * o 

|7 0lt -f KRbiCt^Bc 1 -XL0mRNA©^lti«^jI 
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§S80J± N ¥y±JV4 HRb.CiJBc 1 -XL®§ef C«t5-)xX^ 

^1 000 (A) , (B) RV (C) tt, y > -tr y •< KRb.^StHC^^ 
mi 00® (D) lis *®tS*££«fl: bfc^57TJ**. 

1M FRb.tt, «liBbfc*j6aT?*$ix4fc0T?*»K ^> 
-feytf'f FRb.tt, flUOU ^ffl£0£& (Shibata S.et al Economic and 
medicinal plant research, World Scientific, Philadelphia, pp 217-284,1985) 

zomrnv 9 8 %tt±tfca c t mmtwYv??* -&f.vcs«g« 

QS7^7 r ;i/tc«t 0 ttBSixtu* (Kawashima Y.and Samukawa K. , J.Med.Pha 
rmacol.Soc.Wakan-Yaku, 3, 235-236, 1986) . #IBIiJ§0 S? 7 tf-f KRb.li, A 

*»l!l©S>>-fey tf-f FRbitt, **0*0*«!flit-*;:i:fc-C***«» *n 
£33&J&£ itflit^: i:4,T-#So * ft 6 0***0 £ *> K®mm 

mmftm®%tf ug/mnn, »H<aipg/mi«Ts «t 

b<tt 1 OOf g/mlttTkftiilitfti. *%m®V>* K 
Jflj£**8&ltts A8<Z>tlJBftttaff# 1-1 OOf g/mllgoigfife^ 
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**bw© KRb x*mmftWi*m®.mt Lxm%t# 

.fcntti Ltz'Z £?&z 0 *^m<omm^at^mmM\ts m^^. l < tapis 

^flillSIt, M©«r|ii||jB&«ai-**©'Cfc »K Aft ft! • tttt)lfi©H£S 

*®*TJ*j&»»a#iirfB«taS»"tfc*o JHJdEJfit ^ 5 ££(*«&£©*& 

-fe y^-f KRb a. 

#&BJ3©^ >-fe -/ tM K R b ifr&&*ISXfflj$4toax 
««ft5E*#5 *©flb©-«tt*<fc vr»:tt#|ii(i*tt«ft (T^fA^T-*, 

mm&, *mw&wms b c 1 -x^m&w^mm^^Lx^m 

*wtZ£WMft$t) f %o 

#»I1IJ© ^ K R b .©MSI UT©«r«-ex ^-oiatft 

h D y)V> s> H * h 'J ■> A ( S N P ) Jffla* bT^ftl>jl*©J8*ttii 
ttlfcfcS>>-fey»M HRbift*iPLT*»ftWSttt:*ofc <||Hif^ SN 
U?ft**£ttfcfl'8«llft©**4B*A (l~100fg/ml) © :>* 
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ftttwmmmommtitibt $ &wz$z?. **»£©##* bt*&s*«» 

i 

SKft^: i: * f (Lim J.-H.et al Neurosci .Res. ,28,191- 

200,1997;Zhang B.et al J. Stroke Cerebrovasc.Dis. ,7, 1-9, 1998) 0 & *> 3 >U 
#&BJ!#*>#> *lll©#fj*0!C*^T\ >-fey +M H R b U 

#fSlH©S?>-feV -»M KRb ,liMC h^Xm^ 9 V (#M)& 3 0 0 g) £ is 

i as6 jug%&v 6 o/z g<D&*-cmmmm&&>b-£Ltb, mm^mw 

* (HJtaB&'li&) **IS1-* fcv^*»IS*ta^tf ttx ttfi6 0kg©bl> 
K**ja#CS4**«H\ #S&fc»>T?ffl-*t*fclHi!lfcDl. 2 mg*?, 

ft£*ti:#x.£>ft£o #8i»©E3&ilfifiR«9© t M8**MT?© 1 BSiDC 
ift-¥«i: LTtts *#©flAS*»*ttfc* 0. lmgEli, #*U<tt 
1 mgttl, J: D»* U < tt 1 0 mgei±Tft«. **W©EHiia^«5ttil#ffl 

1 gWTx L < 14 0 . 1 gWTtfeS, 

y-b-^f FRb.lil^-Vfflllt^!), iHt©£&fc: <fc DS&Nbt* d i:#T-# 

flg JI6 ?L ^HJ . UsUV-i»«*i: LT fc&ffl uJggT*fc£ 0 »JR«41-« i: *© 
liffl©iBftfcLTJ4*OH«fi , Tft^lB!3ffiii©»ttK:SBfit*c:k* !, t$,0i 

* H* 0. Ol^lOmg/ml, JftKUO. 1 - 1 mg/m lgfit IT 
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ztzs *»***t*^Ttt, i£*XMmm&n®. (mca) 

2 8BPIl:bfcot, Vy*J iM b* R b ,S Ml*l^^?±A It 
T-> lOflS^^ltttyvt yit-f KRb iSift-^tnii^^atJiR^WIST**- 
ffi & % & tfi 3 i) © t % * h tl 3 o 

eH©«iP*«1-ci:CJ:t)5'*h-'>7*4VMi7# b - 1/ xftflKR* Wit 
tii^tt^CJfc^mffigtStCtfeS, ®IST-y>^;it^ KRb.tf, 
B c 1 - XL»ei(©«»ilDft«'rc J; D-T# h-->^fe*v^tt7!t« b-->^« 
«lllS5E%ttl±t-5 C i:li> y>-fey"!M K R b ^ffi#s^iio^^ 
b-*>x£#o*M®©£/£ (fci:;L«> mWWkto <t> 

^ y tf-'f F R b iT?3«#fc»* Six*. 

&K:#3BBJ§©&i»K'?©$> >-fe KRb ,©#fflto^ tPiCiit^o 

tf, *»«3#&tts ^>-t/^^ K R b iCllrtSAt: <fc '3 ft ffl & Ifc Stf Lfco 
01*. ON 1 2~ 1 31»fi)ilttSH-SP7J' b (#fi2 5 0~3 
OOg) £<&ffl Lfco H»«mi2iSBc:i:©iBe-tf--f*;i/g-cfiBffU zk&£ 
IFCHttBftftlfcfc Lfco Htttt©£+*MttIftlfcH« (MCA) £igi@ • 
tfco y>t';*-f FRbitMCA*^PBt|*CJ|l|»Il<3ffiAl/ (6^gJ 
tz\t 6 0 # g) > * ©«7*if ?-«Sff*>7$ffl^T 2 8 B fg] ftjRA'v&tt 
itA(6//g/B*fctt60//g/B) b £ o 

MCA&BB*bfc«ia»«I (Alton > b D-;Hb«B) £ N &M£L£ 
ft»tttPlfi©4a!A«2k©**tt#Lfco 

MCA?1<XgBS^s SSKtoT (Zhang B.,et al., J. Stroke Cerebrovasc. 
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Dis.,7,i-9,i998) zmatiMBizzhztn Bm&m&rT. vznmb, s» 

*©l6£fc* 1 Hfctft. » 1 0©£ffl3tt 2 &§©££-? & D x m&w&4® 
@©H£3IT-&-5o SlBfCSAEP (•) tttt^tBS Lfc 5 * h ©&©-£ 

t 

>K (O) l4#««41Att*©*S«^ l/ft 0 , HEB^Ep 

(■)tt*>*yiMFRb.£6,ug/B&4Lfcfc©T-fc'K effl^EP (□) 

m i ®©,r t < m c Ayxxmrn® (M®m&) <z>«m$Bi*8ff. fta&Jg* 

aX««li»fcJt^T*jati&Sd*lfco ftfc* M C 2 >il £ 4£i© 

^aSBSx* K\ ^>t^-f HRbi©fi«**CI4#^3Hii:4Bi©ttfffc: 
*V*T* S?>-feV1M FRb>0»«i-Cli2ai©4BI*J:V4ilfl)3BB, 
4 Bifc*fftft¥.atBa»«»***Lfc. 4 g ©«] B £ j^ffl ft • <g 

fflSi:*^3i^Sti^* J «lig$n^o ft*, SH-SP5yKD*ft»«l:tt#» 

T?^itMa:^e>nft30>o &, 

4 jlg©*^^* h«S7&£ N SH-SP5«yh*»**B5 
SiS^Lfco *©&, Hlbft©l»&ffiffiL*IH&K&&&©?JI&jgeL&. * 

ff®gtt$li«gliii& kcnai Lfc&©T-&3#s *©lt$©¥$iii#i>> 

SREOttftftftttU Vy*JV4 KRb,©»KrtlS4t«tD4^©ie 
*fc*'M/fcC fctrfta. 

S6 3HAfc£«6Jg*iS:-5K#8Jllx IR 31B C yit-Y FRbi ( 6 u g 

/ B ) #4IHttSJIt©*0Jfc**. 

*4Bt*S»IS***i:©)fc«iaia**to £S!AJg*ft4#?fcJ:W 
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l<D-m&mM&M*7 : )\'*m^tztt.%;<DmX (Wen T.-C.,et al., 
Acta Neuropathol., 91, 15-22, 1996) T-fct, f J > * 7 h* R b . ©Bg|g 
(1 0mg/kg/B*fcli20mg/kg/B) ^llJto^^BuC^JIgtT*, 

a$ 3 o %©$fi c a i mwwmm®. u^tsc? c: fc-^A^ 

>4z^1t^KRb 1 *^t^X^^)Kl*ltCjElJf[i^(l& l #tT*)*^fc<Slj*tt^^ 
^tzo Lfrfc. Wimtolk^HixtzVy* J HRb,©-Hiii, *:*-*X^© 
frm (70gB5t) ;!>>*>43J»r-r3 0. 7ng»61. 4 m g i: n o mm MX 

■y-'f FR b ,©i>Ml*lS4iiJ3IJSf*liS-¥ £ D frCftftfefi-^tK-C* 
!K t h^©jt£ffl^^^T-fe^> 0 Ji*n©ri;<^ t hull »S KB 

-i-*X 5 ©-iaf4HuiiiiJfii ; E^;i' iHIlT-^^ot F ©^liUjav^T-^i/ 

T-&3o ftoT, £©MCA7*£.MSjtl£:fc^-t^ 5? > -fe 7 -Y h* R b . * SB jfQ 
MMfclMRft«#LT*»**Lfcfc^$c:i:B:* S? > -b y ?>f K R b .'J>fi 

MCA^BSBfcOBSrtCiSy^-b^^-f K Rb © 
#J SI & Hi ^fc ft 3fc ©!!:£"£& (Zhang B.,et al., J. Stroke Cerebrovasc.Dis.,7, 
1-9,1998) , MCAPIIttO. 6 ju g / B © ffl ft X' V > -b 7^ -< FRb,41I 

rt^iaA ufc i: #©#££it&!!a«i^±$3ij!) s ^ftfc#s ^©®m&* 

Iffiit^Uf; ^>t;t^ FR b .»Jil*ll8!#©3!E!j*i: HSfcV* L * ft «fc D <J> L 

^siffltfe^fc, it y y h r b >m%.ft&*\z^^xv>mnv>mx 

Cfc^Tx -?©fte©fflg ( 6 ju g/B> 0. 0 6 # g/B ) T*M C A*ftfflSft 
FR b .$BSrtAj$«aA LT * * o ft < H £ & ft it » £ * e> 
ftfcfrofcOT?, Vy±JV4 F Rb .IHgft#4©fi&«fittl-tiEi&T»<^ n 
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* > -fe y >C F Rb ittXAA»4> C4*$ft«I*»#=>t*4*', «PiS4 
J: t) JfttfTttSofe <**ai£ft&^*:©iiifS±S'*>-fey FR b ,g^oll 

FRb ,#3gfflAgi:ttSi£Lfc®31 • tt£ • & * o d #0JI £ fr\z £ htz „ 

xmrnmbitv 1 iz&%MmMmmm w commit ffi±® 
*«£©*«* fro*. 

^> h (Peng H.et al . , J.Cereb.Blood Flow Metab.,18, 349-360, 1998) <OH 
mizLtztf-oZ, fi&£ 1 70|7^ h *Mff#MflS£, M*|}ig«fc*T 3 

U £ *>£ 4 8RrlS|Jg*Lfc. ISiS-«i:77a^i;>S*^i?> 
KRb i&1^$&l^#fi¥&*§§^£5Eifc LT 2I$IBIJ£&U t FD*>>;|/ 

HSli, Fx^VSKg!* h 'J •> ACt t)«Bil&&&*> L£©*>, * /n; y - * 
S ( T B A ) ©HSffi*i»3teJ8ill^tS c: tfc: J: ») *ft e»nfc, 

#ns£©i wtt, v / ? f r b .^Mis-tsui <t znmni&mjz <* * 
u-i/x) zw±t zfflm® (o. i~i oofg/mi) t^mm 
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fflMmmnmmib&±®%& 1 o of g/m 1 <d®&x* ® &t>t ntc 
mmwi~$k(D7 u-7y*;nis*ii«t4 0. 1 ~ 1 o f g/m 1 ois 
a-cttx ffi - »a»flsiw±»*i4B«>6*i*^ofc 0 #ot* y>-fey-iM k r b 

>«$*©!&:*: (Lim J.-H.,et al., Neurosci. Res. ,28, 191-200, 1997; Zhang B., 
et al., J. Stroke Cerebrovasc.Dis. , 7, 1-9, 1998) © r £ < 0 . 1 ~ 1 0 0 f g 

j*c^e>n*«t ^a»s«^m&^-rt)©*?^m{3'>«cv>„ ts^-c, *h8«b»-c 

tt*^ d-S/^ kJ3:||39: t)«»fcJtfr-r 4tt«*Blfi©5E* "#««llfi© 7 * r- 

*a (snp) cjusraas-f* t#Mfla©7* h-^x#g§3isftsc 

Mffibfc (Toku K.,et al., J. Neurosci .Res. ,53,415-425, 1998) o 3.©Jg#IS» 
Kl 7Bl75i .(«*MtfEfttti««IJB**J4l»i(f* + T 4 BlSftV^ 15BII 

&Ltz'&, p>*;v4 KRb ,*^ti*fca:^*a^if»ft«*t*aux 24 

BUS # Life • *©^ SNP5 1 0 O/zMOlIt'tgiift: 1 0 ftfflMfiQ Ltz 0 
*©gU £ h\zVy*J H R b i&£trfc**«fC 1 6 B$ US # H IK8 fig £ *l # U 
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HRb >#s<in$ titz i><D-z$>z>o 
m 6 0£*<*ti£ r i: < > -iftIIi4^-hD7;^>-y Kt f>j->A (s 

np) ©*ag#&^i: y^-byt-f nb.a, ^mnmm^o^mmit 

mZ5&, f s>*;V -i K R b i li 1 ~ 1 00fg/ml©«tttt"CS NP^Shu 

'&&&v!)&m'&iz&$ breast t>nmmm<DT* h-~isz&%mizw±tz>z 

T<^3 (Adams J.M.and Cory S., Science, 281, 1322-1326, 1998; Boise, L. H. ,et 
al., Cell, 74, 597-608, 1993; Gottschalk A.R.,et al., Proc. Natl .Acad. Sci . U 
SA, 91 , 7350-7354, 1994 ; Gonzalez-Garcia H.,et al., Proc. Natl .Acad. Sci .USA, 
92,4304-4308,1995) o 

?:-e, K^mwy* j FRbitfBci - x l .mfc?<D%mzmtoZ'£ 

ofttm^tzo nm^ft&^b vmX (Wen T.-C.,et al., J.Exp.Med.,1 
88,635-649, 1998) fc t tz „ 0 f g/m 1 x lfg/mh 100fg/ 
ml«D5?>-feyiM FRbiT\ 2 4 B^buM £ ft £ WMflSfr «RN A 
ZMtiibtzo DNasefflliCSRNA 3^ig*t, *'JJdT77-f7- 
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£ iS* $k ¥ B! ^ (Moloney murine leukemia virus reverse transcriptase) 
tcDNAHIlfc. &B?®miSLfo (PCR) liTaq*U^7-f*fflU 
X ft -a fco (1) 94°C, 2#IHU (2) 94'C, 1. 

5#^;55°C, 1. 5 #0 ; 7 2 °C, 2#|g£l^*>>l/£:U Bcl-xit 
IILttt2 51t^^;K /3-7 9?>£.Wi,X&2 0V>( 9 (3) 72°C. 
2 ^ItfeSo 

£<fc oTWIKb Ufco M<gi£i: Lt^-7ff >©mRNAO»S*'ffl 

l^fco -e©ifeS3l££§ 7 8C*t. 

b c i -XLm&m<Dwmmmx-(D%m*v>* ; KRb.^ti^-r 

3fr£r-5frg|^-5fc©> ftB c 1 -x LW&Kirt&%%^X *xx* > 7d * h & 

ana* 4 &m®t8m'&. m^mm^>y^mmmxm^t:^mL, n%.fam* 

!B7iSfc**£J:<N l fg/mi&svMil o otg/mi<D 

K R b iX-MMZ titzt%%®MWMX-&s Be l-XL©mRNA(Df3gtf3>h 
1-1 OOf g/mlOi*«f, *Mi»IS©Bcl-XL»fiJt»« 

5 o %^M^mm^ Ltbtz (sssbu 19s) „ 

£T*0. 6-15. 0 n g/m 1 ©«g#©-f >*-D >f 3 
3# (Wen T.-C.,et al., J. Exp. Med. , 188,635-649, 1998) , i/^-tsyj KRb 
.©Bel -XLSa*©8£iEiittfflfci\ 4>*-D4*>3,l:Dfcti:*jO»lcft 
Six, IfrtBc 1 - x lS 6H0«£fcfc1*fr 1 -0 %fi9&J8iO«!r** 
^ > * - d ^ * > 3 <fc D & li 3 £ T* & o 0 ^>*-D-f*>3ti 
lBSrtfc*««^bawn«#ili«liafii»f^ffl**$«i:i^36Sx ^>-feyiM PR 
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b ,tt»Krt«4-e«©tt« , «jfi*ffiiit4i t ifimBLtzmm&Jmmm ($jg 

^ 1 ) T-M£*lT 1><50T*. J? >-b it -f Y' R b qftlfcll^ 7^ K 

&ft#)iiI3&^0*T'ilT0ffix tt*t'i«-OBc 1 - x LS&J(®ft9it»*!|?fe 
-So :n* ti^7f Fttll!#^7f FttB? U >*-D4 * > 3 ) <fc t) 

£s ©B c l-XL©$eS&fc>?J0>&#£fcif&£*£^7'^r-&a^ 

U3>FU TgljigS'-eife* B c l-xdiApaf 1 t&Gt % Z tiz I D , 
Apaf l t7o^^-t'9 (procaspase 9) i: ©if£££ HSI" 3 i: WfcftT 
(Adams J.M.and Cory S. .Science, 281, 1322-1326,1998) o Be 1 - xl! 

&<Dm'j>&z^\tmm&i : wmz % t, Apaf i*sBci-XLia^^iL, 
s y?> y vr-fr*®?- y z u-kcomiht&^z^x, 70*7^-^9^ 

S^ft^iX* (Adams J.M.and Cory S. .Science, 281,1322-13 

26,1998) o Z>ttzVmmn?1(D-7V*l Zrt-V 9#rS£<t£*l3 t%\%ffi^-Cj3 
*A?--t?9 (caspase 9) & £ K * 7, >\ - -b* 3 (caspase 3) £ 

tottsna. 45^?><s 7d **vs--t? 9 #rSM<*ftfc$pg-c-. 

SBfcffftjfcSft* WtetttfES^©^ B c 1 -x lIIG ©28 At] 80 

i? KRbi©&4£ t fcDg$£ft3yb i ^?fr£U*>^;fco trJUli: 

£ixTl^6 (Sakanaka M.,et al ., Proc. Natl .Acad. Sci . USA, 95,4635-4640, 1998) 0 

L*>u zotis&x&^tzwmMfaX'T-K y - & an hs^e© just- &*$©»? 

^3 (Wen T.-C.,et al., J. Exp. Med. , 158,635-649, 1998; Peng H.,et al., J.C 
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ereb. Blood Flow Metab. , 18, 349-360 , 1998) . {C?3©tf M»**ffl^T^ 
3 #ifjfii& 7B@ffl7* h-'>Z»ttM&X1fiV->* KR b • <0 JB $ & 

tyt-f HRb>S2. 5ngif;IJ25ng#0aAL> *©&S?>-fey»Mr* 
Rb, (60ng/B*fctt600ng/B) * S -giSE* > 7£ffl^T 1 jglSj 

U JIB&ttHJtfc. «ajK*^57-f>fca«Lfcffl^t, 5//m©Jg#©/<7 
fi©£JI&Jl2l<£«:4 Lfco 

*(Di&mzmi 08cst. ft i 00© (a) ttwsa»«9*^ i, (b) as? 

> * y K R b i S 6 0 n g / B #4 U * © * * U .( C ) tt^^t^^-f F 
Rb.&60 0ng/B Lt*©**t. 

mi 00 (a) t^tri: <, 3aia©ffiMjfofcfi«£*i&;i-*-*;u<D*i 
sca i mmx'\t im®Biz%< ©tune L®®wmmmwmm u hjmub* 

H«lMJfo*£lf Lfcifi**e>Mrt^aA** fcx 6 0ng/B (ft.lOH 
(B) ) , 600ng/B(f&l 00(C)) tiiAfflitft# UTUNE L 

m&ttmM®#GM\zwj> ufc («io'h (d) ) . :cifca, $%ft3 % 4 

>-fey 1M K R b >liMm^MCtt£ L fc * £4 * & ^ Z. t <(«tt fc:$8£ 
^ilTl^ ( Lim J.-H.,et al Neurosci .Res. ,28, 191-200, 1997; Zhang B.,et 
al., J. Stroke Cerebrovasc.Dis. ,7, 1-9, 1998) „ 

W±©HK^*^6> 4 KRb,Xli*©«*§«Ltftifl«rt» 

Ztz. fi&fi, fflBSftttftftft* lng/mlftT, J; DSICtt 1 p g/ra 1 
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tn, *6tttl-l 0 Of g/rali:^^fiiSoy>ty*^ KRb.Xtt4 

^tSofc. i^>t^^ KRb .Xtt-e©Jg*««B|g5Efli{BI»fc?Ml 

»Bcl-XL©*3H*(Eji***ftffl**'r*c:i:fetoA»ofc„ 

*«WCttffl*ft*^>-te>"*-f FRb iXtt*©Jfitt, 3SfflA#©$# 

*»9I©IH • tt>«£J8©i6*x ^BftXfctfll gallic ->'>-b 
y F R b .Xt**©£©&tt)ittK:l3tf*flljB*ttaj&# 1 ng/aUT, 
J;5»lCttlpg/ml BIT* ICffttCttl-l OOf g/mUftiii. 

F R b iXtt*©«®««fi«fc*l7 3 8BM$Mg# 1 ng/m 1 
*y."F. «k D 1 p g/m 1 ttl^ Sfc»HfflKtt 1 ~ 1 0 0 f g/m 1 

aau Hfflflaxt*#&fHi@ftSffl&g{it-f *«©?%*. 

fSJfcfl 1 (y>H2;t-f KRb,§I(*iaAIi) 

1 2 ~ 1 3 iSft&©aH4S H - S P v y b {#1 2 5 0 - 3 0 0 g) Lfc„ 

fco H»«©JllJBEtt 2 0 3 . 1 ± 6 . 9mmHgT-fc!K ttT©H»l4a«*^ 
E*»WJR»«J5lEllflHa©Kr4»S5»}B«-fc:liJoT&$nfco iSAiiTtlll 
437 + 0. 2 VlzmftLtz SH-SP7-n © & «*» ^"HSS » J» JSE g « (MCA) 

i (1 /ig///UtliO. l//g//il) 460/il (^>-feyt>'fHRb,t 
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LT 6 0 ju gZtzi* 6 U g) IBSALi. W T £ Mtb tz T )VV & 

-mmmx>7 £&&t%*T-T)\s&, b* r b i%®&x®*iLfre> 

tf-f K R b i<Z>£3ftJ&*$flltt&tt& UTfcf, y>Hr;*-f KRbi60tfg 
/BSfctt 6 // g/00fflfiT'&^ilPM^?> 2 8 HIHI8tti£ALfc. &*>\ V 

y±jv4 h* r b ^mmommit o . mc Asanas 

MCA*^iIts PCiiE^t (Zhang B.,et al., J. Stroke Cerebrovasc. 
Dis. ,7, 1-9, 1998) 2 £ i 4 a g fc * ft* ft 4 B f^Tk^BS^ * b * $ft U SH 

- s p 7 » b o^m^stB^&i'J^ ufco 

(O) l^it41ti§*©^*S4lfc*OtfeD> lE^Bl 
(■) ttS^-feyiM KRbi*6//g/B«!#Lfc*0^fet», 6HfcEP (□) 
ttfi'-by^'f KRb.teO/ig/Bfi^LfctO-Cfti. ^-^tt^iSfclfc 
ig^M-e^Sftt *> !), Iffigtffftf&l* AN 0 V A+ F ishertDPLSDfcJ: 

S H - S P 7 iy b0**aftfctt&#T£JSHtt#5»ftfcfrr3fco 
4 b*7«£x SH-SP5^t»*^D7-*fcT*» 

isii^Lfco *©&, [Biijtfcfli^^tii L*m&w®m&<Dwnzmm ufco * 

4*MAR«aii«S&*M*«iii*Tfl»t* c kCi »> *HSJ&K«glt^ 
(%) fcJIttiLfco *Oj£3l£if§ 2 It^to x-^tt¥*9«±«i(SKltf^$ 
ft T £ *) x i&ff8¥flr&liMann-Whi tney Ur7 bfc «fc o T-V> * „ 

23HA££SlftJfi;!lc&4nffi£jiix SS3BBfcS?>-feytf'fb*Rbi (6/zg 
/ B ) #5MMIi0£«**-ro 

m4wiz*n®mmzz btbtzm&®z*to £«£ig*s-£#?iiiH 
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C * ^ T 14 1 « © 7 5 y b * - A £ P$ 19 T* ffl 3 t X 3 „ 

: 

»417BB9»h Jfo » Jg * * * "C 3 BISI&ft U&£, 

b'Rb.^O. If g./ml, If g/ml, lOfg/mh 10 
Ofg/ml, aiF1 000fg/ml^tr*»*fctt^*ftV\ (Ofg/ml) 
«r»fc«**fcS*L*e>fc* 4 8«fBI**Lfc. *©&> HK^-^tT^rj 
*K>R&S*5> 1M h*R b .*££&l>9rtt&«*tt£&tt U 2 
ttU t HD*'>^5s;*;i/ftlB4$*tt8«IISKlc:»fljfl|**4jtfc. 141 

fc «b is si sashing a, Ffs/**»7- h >; ^acj; d m l&©*>^ 

f#;UHfs/-^i ( T B A ) ©H^«*»3ttfiai^-rft3 4:fc«t »)*»6>nfc, 
*«DtS**»5Hfcjj*t. -©*££x * > H: y KRb.^«t5#J8i«DjlSllgJi 
ff£B<bl»lt»£tt 1 0 0 f g/m 1 ©«gT-0#fc? frfcigtf) e>*ifc#* efcg? 

7'J-7y*MS*8*t40. 1-1 0 f g/m 1 ©iiS^T- 

fl£SS«) : 

1 7 BI5> h*fl8J&M#Mfl&£M?!iiS«!*T-4 HIHft^L 5 Bmm 
&Ltz'&, y>*;*-f FRb.tlf g/ml, lOOfg/ml, iff, 10 
O.p g/m l^trfr, *fcl4^*ftlM0fg/ml)««3B:JeJl!it:«au, 2 
4&IBiS#Lfc. *©&, -RfcS*#4#= FD7i^yFtf U (SN 
P) 4 100//M©ilin?«**t:i o^^iJoLfe. *©8K ? e.Ci?>t; 

fe^©T5v-7^-£ffl^Tilll|£Ufco 
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££ftT^£fc©ttSNPM©j!u&(;:^>-fey-»M KRb .tfiHin £ ft fc t> © T* 
$m#BliHxX^Z fc©li, SNPftlftcy>%y*^ K R b ■AtlBAld 
ftfc&©T-fe-5<, x-^li¥^fla±^^^MT'^^nti3 D x Mft#?#ri£ti:AN 
OVA + FisherOPLSDUcfc^TV^o T * x V * £ l;U S> > Hr y tf* 
HRbitf*io3ftft^i:§ic***a*jaS(*ttP<o. **«P< o . 

0 1 ) *ito 

memtzfjkztizzt <, -KfcMtt-^fcr. r d r;w> * Hth'^A (s 
NP) g fctt, HRbittx tttttMSaBOftttiStt 

jgc > -fe y +>- KR b »tt 1 - 1 0 Ofg/ml 0*£®T! S N PMiiy 

nrnw* fr b .©b c i -xi«aftnii!P«sni) : 

iS?>©^X (Wen T.-C.,et al., J. Exp. Med. , 188,635-649, 1998) £ 
mm<Dfi}££m tt, Ofg/ml, If g/ml, SV, lOOfg/ml© 
y>-b;t-f KRb.t, 2 4f^^B5«ia^ixfc^##ig«HflgA>t>ij®RNA§||l|ttJ 
L£o DNaseIlf©gRNA 3 // g £ , ^'JrfdT'7 , 7^v-t^fe 
(Moloney murine leukemia virus reverse transcriptase) ^fflUt c D 
NASMlf;, (PCR) fc«fc !> Cft*J#l6 Lfco dOPCR 

liT a qtf »J * 7-4f tlll^«TC*tttffoft. tfctofcx (1) 9 4'C, 
2#m, (2) 9 4°C, 1 . ; 5 5°C N 1 . 5#|« ; 7 2#F3£ 1 

•y-^^^iiL, Bcl-xi(:Pj|LTtt2 5^0^K /3 - 7 ? * > M L X 2 
01Mf;K (3) 7 2°C, 2#H3T-&3o 
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ijtB c'i -xiS6Ks*i:sjtit4^> k & mmmtf mwx-femit t 

fc„ ^©lg«^^9Elt^to #tff-$#fi£fiANO VA + F isherCPLS 
D I: J; o t ^ 5 o EffOTX * U * ? liv V J H R b .#«An£ft&^ i: 
#{3^f-5%itM (**ttP<0. 0 1) 

S7|t:^trk<> 1 fg/ml&&^ttl 0Ofg/ml©y>-fey-tJ-^ 
F R b i'?ttai*ilfc«*tt««Jia'Cttx Bcl-XL©mRNA(5^1ASD>F 

***til-100f g/ml ®«fi«-C> ®mmm<DB cI-xlISI^I 
§^»50 %#ft£J*2KI-& Lifrfc (ff§ 9 H#!ft) o 

■feytf-fFRbi*2. 5ngJtli2 5ngf[5|?iAL, ^©l^^-feyf'f F 
Rbi (60ng/BJfe(4 6 0 0 ng/B) 7 * R^X 1 Mf® 

7-f>tfljt*fl=-J«L«ffiK:tttjT^ TUNEL^fe^lUfc. ft bs g, % { - & (a) 

* ©&3l£ifS 1 OiC^t. m 1 0 12 (D ) ©ffiitJBJff&ttM a nn-Whi 
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tney U =r % b ft: <fc o T H -5 . £ 1 0 El CD ( A ) &ft!IBIfjft & ^ t . ( B )V 
tt 5> > -fe y K R b i * 6 0 n g / B & * © & b , (C) li > -te V ? 

K R b • £ 6 0 0 n g / H #4 L fc * © "f . 

£100 (A) ft:^-rri:<, 3 #IH©ffiM]lii*j&ffi3*i;fc;s**X S ©* 

jsc a l^T-fct i jaraift:^ < ©t un e hm^nmmmifimmb, p««8&# 
v - ^^mmmw.(ommiz$,^ z t&t>fr^tz 0 HRb.*3» 

KBufliSfilita*^^ Lfcifitftfr 6IIrt^aAt 5 ^ 6Ong/0 (£100' 
(B) ) , 600ng/B (£100 (C) ) £: & Affl ft (3tfc# L T TU N E L 

ffi&nmMMifi%M£.n>)> ufc (£ 1 00 (d) ) „ ^©chtts 3, 4, 

T?©8***IS*ffJ«»IHfc:fe^'r *> % tt * £ d i: *5< ft 

£tiTV^ ( Lim J.-H.,et al . .Neurosci .Res. ,28, 191-200, 1997; Zhang B.,et 
al., J. Stroke Cerebrovasc. Dis. , 7, 1-9, 1998) „ 

tfJBfcft* *#fc*t LT$(ii¥© WIS &3Sfj£ II 

(tttStiOt^S. HPR©3litt»!IH* , l 1 &«"Cttx 2aBJeii*jfc#£#;i 
fftSCttf^l^fs ;i©$j|?3 (fc *:*.« 1 BB8&3 v^i 1 4 BR9) 
#8$©^ >-b tf-f K R b ,*®*tti\£ftft®mifiM'&-e # So £fcx V > -fe 
y tf-r H R b >©^ffl<btc <fc D x H#*JB#©IHlliiMSffi • H*«Kffi^©aj&* 
IS #-5o 

$ *J6lfi©EJIfflfi!««ltt» B c 1 - x Lm&WOftMi® U 7 

* b-^^^w^$ai)ig?E^#o j e©fife©-*^i5<t^r^^^)i^'tt^ii (7* 
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■ uttvt, jfliggia* m&*m. mmmm. mmmm, &£js<&*e, 

i 
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